Kupffer cells participate in rejection following liver transplantation in the rat.
Recognition of foreign antigens involves macrophages which release mediators such as immunoactive interleukins, and in the liver, the resident macrophages (Kupffer cells) are activated following transplantation. Therefore, we evaluated the hypothesis that Kupffer cells participate in the rejection reaction following transplantation. Orthotopic liver transplantation was performed between different syngenic rat strains. Livers from Lewis rats were stored in lactated Ringer's solution for 1 h to minimize cold ischemic injury and transplanted into PVG recipients. At 24 h postoperatively, transaminases (AST) were elevated to values around 2000 U/l, total bilirubin was increased to values around 20 micromol/l, and five of six rats died within 3 days. Macroscopic and histological examination showed large areas of necrosis without cellular infiltration, characteristic of rejection. When donor rats were treated with gadolinium chloride (GdCl3, 10 mg/kg i.v. 24 h before storage of the liver) to inactivate the Kupffer cells, AST levels only rose to around 700 U/l, and the total bilirubin level was in the normal range (< 4 micromol/l). Survival was improved significantly by GdCl3, with five of seven rats surviving more than 1 month (P < 0.05) and four of seven rats surviving for at least 100 days without immunosuppressive drug therapy. Rejection was not totally prevented, however, since the surviving rats had elevated AST and bilirubin levels, and cellular infiltration in portal areas along with proliferation of bile canaliculi was observed. These data are consistent with the hypothesis that Kupffer cells participate in mechanisms of early rejection following liver transplantation.